Effects of gadolinium-based magnetic resonance imaging contrast agents on human skin in organ culture and human skin fibroblasts.
Nephrogenic systemic fibrosis (NSF) is a clinical syndrome linked with exposure in renal failure patients to gadolinium-based magnetic resonance imaging contrast agents (GBCAs). The pathogenesis of the disease is largely unknown. The present study addresses potential pathophysiological mechanisms. Here, we have examined human skin in organ culture and human dermal fibroblasts in monolayer culture for responses to GBCA stimulation. Treatment of normal human skin in organ culture with Omniscan had no significant effect on type I procollagen but increased both matrix metalloproteinase-1 and tissue inhibitor of metalloproteinases-1. At the histologic level, many interstitial cells demonstrated cytologic features characteristic of activation (ie, light staining, oblong, plump nuclei). Omniscan, as well as 3 other magnetic resonance imaging contrast agents (Magnevist, Multihance, and Prohance), increased proliferation of human dermal fibroblasts in monolayer culture. Increased proliferation was accompanied by an increase in production of both matrix metalloproteinase-1 and tissue inhibitor of metalloproteinases-1 but no increase in type I procollagen. Concentrations required for effects differed among the 4 agents (Omniscan < Magnevist and Multihance < Prohance). In contrast to its effects on fibroblast function, Omniscan did not stimulate human epidermal keratinocyte proliferation when examined over a wide range of concentrations. These data provide evidence that GBCA exposure in ex vivo skin from healthy individuals increases fibroblast proliferation and has effects on the enzyme/inhibitor system that regulates collagen turnover in the skin.